Annals of Applied Biology (Annals) has published the results of original research in applied biology for 100 years. The journal was established because of the need for a more efficient distribution of scientific information of applied importance, especially in agriculture and horticulture. Over the years, most papers in Annals have reported on crop science, horticulture, pests and diseases of field crops and horticultural plants, and plant breeding. The scope of the journal has remained consistent, although currently the research fields covered in Annals can also be described using the terms agriculture and the environment, crop improvement, pest and invertebrate biology, and plant-pathogen interactions. Maintaining high standards of statistical analysis in the papers published has always been emphasised in Annals.
The Centenary of Annals in 2014 will be celebrated by highlighting some of the most influential papers published in the journal over the 100 years. These papers have been selected by the Senior Editors (the authors of this editorial), following consultation of the Editorial Board of Annals, which consists of scientists from all parts of the world. Each issue of Annals in 2014 will contain at least one Centenary editorial that introduces an influential paper. Furthermore, the same issue will contain a solicited review article related to the influential paper. The first influential paper introduced in this issue is the study by Chester I. Bliss (1935) on the calculation of the dosage-mortality curve, which has been cited over 850 times and is still regularly referred to today. The editorial has been written by David Finney, who knew Bliss personally and who acted as an unofficial statistical editor of the journal during the period 1942-54. It is noteworthy that this editorial marks 76 years since David Finney's first publication in 1938 (Finney, 1938) . The review article has been written by Roger Payne, who was the Senior Statistical Editor of Annals from 1980 to 1989. The editorials, influential papers and review articles will be made available for free access on the home page of Annals (http://onlinelibrary. wiley.com/journal/10.1111/(ISSN)1744-7348).
The Association of Applied Biologists (Association) will organise a Centenary conference under the title 'Sustainable Intensification' in December 2014. For details of the programme and other details, please refer to the home page of the Association in the near future (http://www. aab.org.uk/).
In the following sections we provide some perspectives as to the development of Annals as a scientific journal and statistical data on its impact in the field of applied biology.
How it all began
On 29 January 1914, the Secretary of the Council of the Association of Economic Biologists was authorised 'to approach Cambridge University Press (CUP) and to make arrangements for the issue of the first number of the journal, The Annals of Applied Biology'. The first Editor of the new journal was Harold Maxwell-Lefroy (Table 1) . In his editorial in the first issue, he pointed out that the motivation to establish a new journal reporting results of scientific research in the field of applied biology was the prevailing situation, when 'large problems, in which technical knowledge is required, are settled without the technical expert being seriously consulted and this is the fault . . . of the applied biologists themselves' (Maxwell-Lefroy, 1914) . He emphasised that while applied biologists had indeed formed an association in 1904 'to make themselves felt', a journal was also needed to strengthen the organisation. It was noted that the scientific libraries contained literature on basic science, but 'scarcely any at all of the applied aspects' (Maxwell-Lefroy, 1914) . For an interesting analysis of the 'Pragmatism, Patronage and Politics' in applied/economic biology up until 1920, the reader should refer to Kraft (2004) . Six hundred copies were subsequently printed and published in May and the invoice from CUP for production and distribution was £240 and 9 pence. Considering that costs through inflation have risen almost a 100-fold since 1914, this may seem a large amount of money to spend on a fledgling journal, but a similar amount was considered appropriate for the launch of the Plant Biotechnology Journal by the Association and the Society for Experimental Biology (SEB) in 2003.
The timing of the initial launch of the journal was unfortunate, as it was on the eve of the First World War, and it was a struggle to keep the journal financially viable for the duration of the war, 1914-18, and for several years afterwards. This was despite securing grants from various august bodies and authors being encouraged to contribute 'grants in aid of publication', more commonly known as publication charges today. The size of the journal grew considerably during the 1920s and on into the 1930s due to the increased number of submissions, however, this often caused delays in publication. During World War II , publication of Annals continued despite considerable difficulties. Publication during this period was primarily limited by the availability of paper and a shortage in printing compositors. In order to mitigate these issues, the quality of paper was reduced and a two column smaller print format was adopted.
Following the end of World War II and into the 1950s, the interval between submission and publication became longer and the financial state of the journal deteriorated. For 4 years, only members of the Association were able to submit manuscripts. In 1961, however, the new treasurer Frank Raw proposed that back issues of Annals should be reprinted and made available to new University libraries. This proved to be an extremely successful venture and greatly improved the finances of the Association. In 1963, the single four-part volume was expanded to the current two three-part volumes. In 1969, a Board of Editors was formally established, comprising 20 scientists with a wide range of expertise, which included statistical consultants (today the Editorial Board consists of 60 members and includes several statistical editors). In 1972, the Association in conjunction with The Biochemical Society took over responsibility for publishing the journal, although CUP still carried out the printing. Stimulated by the purchase of an Apple Computer in 1981 (probably worth a lot of money now as an antique), computer typesetting of Annals within the office of the Association began in 1984. Shortly after this in 1985, the office took over the distribution and marketing of Annals from the Biochemical Society, which required additional staff time and the purchase of more computers. The history of the journal has proved fairly easy to trace as previous Editors have written similar articles in Annals to commemorate the 25th anniversary (Brierley, 1939) , the golden jubilee of the Association (Marsh, 1953) , the first 100 volumes (Wheatley, 1982) and the 75th anniversary (Griffiths (1989) ; while for the centenary of the Association, a separate volume was compiled (Langton et al., 2004) . We are very grateful to these authors for providing the source material for this historical section.
Although the number of papers published was at its highest in the 1980s and well into the 1990s (Fig. 1 ), the number of library subscriptions for Annals fell from 943 in 1990 to 551 in 1999 and to 429 in 2004. Finally, the decision was taken in 2004 for production, marketing, sales and distribution to be undertaken by Blackwell Publishing, although Annals was still to be owned by the Association. This was a very important decision and required a considerable amount of negotiation between members of the Council, Blackwell and Martin Parry who was then the Editor-in-Chief. Subsequently The ScholarOne online system, employed for the submission and reviewing of manuscripts, which has now been in use for over a decade, has proved to be particularly useful and efficient. The Editorial Office of Annals is currently run by Carol Millman (Editorial Administrator), assisted by John Andrews, both in the office of the Association at Wellesbourne. The other key persons in producing the journal are the copy editor, Philip Smith at the James Hutton Institute; Felicity Clark at Wiley, Oxford; Paula Alcantara at the Wiley production office in Singapore; and Ramkumar Palani at Laserwords.
Metrics and impact
In order to provide an analysis of the papers published in Annals over the 100 years and to enable the preparation of this editorial in time for the first issue of the Centenary 2014, the data used in the following analyses only includes up to the last week of July 2013, and the last two issues of 2013 have not been included. Taking the last two issues into consideration, however, Annals had published 8804 papers in the 100 years. The term 'paper' will be used to include all forms of publications, such as research papers, review articles, conference proceedings, etc.
There are a variety of literature databases available that could be used for the analysis, but only Web of Science (WoS), which is part of Thomson Reuters Web of Knowledge (http://thomsonreuters.com/webof-knowledge) covers the whole period of 100 years. Unfortunately, information about papers published in The first volume of Annals in 1914 contained two issues and a total of 210 pages. In the 'Notes' published in that year, 'The Scope of the Annals' as decided at the Association meeting held in London on April 17th and 18th was made available to readers. From that year, Annals has been published regularly and still is today. As shown in Table 2 , a search in WoS indicates the presence of 8775 publications since 1914 until July 2013 (all papers are in the 'Agriculture -Multidisciplinary' WoS category), of which 90% are classified as research papers. In the recent past, Annals has published mainly research articles, reviews and editorials, and other forms of publications have been rare. For example, short communications are no longer published.
The number of papers published per year show considerable variation (Fig. 1) . In 1914, 17 research papers were published, after which there was a steady increase in numbers until 1987, when the highest number of papers (244) per year was recorded. In 1987, however, 88 meeting abstracts were included in the papers published. When research papers alone are considered, the highest number published was 229 in 1986. There were three peaks in the number of papers published between the mid-1970s and the mid-1990s, after which the numbers decreased markedly until 1998 and then remained relatively constant until now. This trend is in contrast to the number of submitted manuscripts, which has more than doubled. A total of 172 manuscripts were submitted in 2004, compared with 406 papers submitted in 2012. As a consequence, a lower proportion of the submitted manuscripts, that is, only the most novel and significant papers can be accepted for publication and the acceptance rate now stands at 25%. The average time from receipt of a manuscript to first decision is currently 27 days.
Over the years, the number of countries, from which submissions are received, has increased greatly (Table 3) . At the time of the launch of Annals, the Editor encouraged members of the Association to submit papers from all parts of the Empire (Maxwell-Lefroy, 1914) . Today, less than half (42%) of the papers include authors at institutes in the United Kingdom. The 8775 papers published in Annals have been written by 9325 different authors from 134 countries and all continents.
Among the 9325 different authors who have published papers in Annals, there are 70 authors who have contributed at least 18 papers and 11 authors who have contributed over 30 papers (Table 4 ). R. Louis Wain (not to be confused with the artist who painted cats) has published by far the highest number of papers (80; 0.912%). Louis Wain has been described as 'the most outstanding agricultural chemist of the 20th century' (Fowden, 2002) . His initial research was on plant growth regulators, which was extended to the synthesis of a group of highly selective herbicides, some of which are still used today.
Taking into consideration 'Organisations' of authors, as indicated in the WoS database, 8775 papers were contributed from 1779 different organisations (Table 5 ). The actual number of organisations is, however, lower because the WoS analysis does not take into account changes in the name of the same organisation. Despite this, the total number of organisations is still quite high. Furthermore, the term 'Organisations' used by WoS includes the name of research institutes, but often also the government departments that are accountable for them. Organisations such as Agricultural Development Advisory Service (ADAS), Agricultural and Food Research Council (AFRC), Commonwealth Scientific and Industrial Research Organisation (CSIRO), Institut National de la Recherche Agronomique (INRA) and Ministry of Agriculture, Fisheries and Food (MAFF) have not been taken into account in our analysis, because they are often responsible for a large number of research institutes.
Most of the research institutes that have contributed the greatest number of papers to Annals over the years are located in the United Kingdom ( Table 5 difficult. Taking into account the mergers listed above, the two top institutes contributing the highest number of publications to Annals are Rothamsted Research (415; 4.729%) and the James Hutton Institute (384; 4.376%).
A good sign that a paper has been of scientific value is that it is cited in other publications. The citations of the 8775 papers published in Annals and documented in the WoS (Fig. 2) reveal a clear, almost linear increase in the number of citations since 1961. There are many reasons for this, but a key factor is that the number of journals and papers published has increased considerably over the last 50 years, which has naturally increased the overall numbers of citations. It is interesting to note that most papers reporting results from original experimental research in the first volumes of Annals contain no literature citations at all. This could indicate that there had not been any previous research in the subject, thus demonstrating how early Annals started publishing, or that the practice of citing work published by others has increased considerably over the last 100 years. Citation analysis based on data in WoS shows that altogether, papers published in Annals have received a total of 104 760 citations (Fig. 2) , that is, on average 11.94 citations per paper resulting in a h-index of 85. Only 15.2% of the papers published have never been cited. The most cited paper was written by Chester Bliss (1935) on the calculation of the dose-mortality curve and has been cited 856 times.
The Impact Factor (IF) of a journal is based on the average number of citations received per paper published in the journal during the two preceding years. The Journal Citation Reports (JCR; http://thomsonreuters.com/journalcitation-reports) publishes the IF in June each year. The development of the IF of Annals is shown in Fig. 3 . The data show an increasing trend of IF, since it was first published in 1992, from 0.567 to 2.147 in 2012. The IF value passed 1.0 in 2004 and 2.0 in 2011. If we consider the IF value as an indicator of the relative scientific importance of a journal within its field, Annals has been ranked continuously third to fifth among the journals in the Agriculture -Multidisciplinary subject category since 2004 (Table 6 ). It is important to note that in 2004 there were 29 journals in the subject category, whereas since then, the number of journals has almost doubled and reached 57 in 2012. These developments have caused a continuous increase in the number of citations and IF values of journals, but also an increase in the overall quality of the papers and journals. For instance in 2004, only 2 of (6.9%, Annals included) 29 journals in the subject category had an IF value above 1.0 and only one journal (3.4%) had an IF above 2.0. Data from the current version of the JCR (2012) show that presently 14 (24.6%) of 57 journals in the subject category have IF values above 1.0 and four journals (7%) have IF values above 2.0, Annals included.
Annals publishes results of applied research, or research whose applications in agriculture are obvious. Therefore, the IF value is not the only indicator of usefulness of the information published in the journal, because many users of information are not research scientists, but specialists in agriculture and other fields of applied biology. They may frequently study the papers published in Annals, but do not write and publish scientific papers in journals included in WoS and hence do not contribute to the IF. A large number of readers of Annals belong to this important other category of users. This is indicated by the 93 881 full text article downloads from Annals in 2012. As Annals became available on-line, the numbers of full papers downloaded has increased by 10-15% per year.
Today, Annals is available in 4300 institutions worldwide, including 2645 institutions in the developing world via philanthropic initiatives.
The future
The results of applied research in various fields of biology are needed no less now than they were 100 years ago when Annals was first established. There are few individuals who are unaware of the great global challenges faced in food production and the supply of fresh water as a result of the continuously increasing world population. The trends indicating changes in climate will make such challenges even more difficult to overcome. Many important applications are based on the results of basic research carried out in molecular biology, and many current key issues relate to the impact of agriculture on the environment, as predicted by Griffiths (1989) at the time of the 75th anniversary of the Annals. In many traditional fields of applied biology, for example, the diagnostics of plant pathogens, the use of molecular techniques, such as the polymerase chain reaction (PCR), is now commonplace. Understanding the interactions between plants, insects, microbes and abiotic factors is essential if we are to be able to manage crops in the field and greenhouse. It is not the methodology, but the applied aspects of research from agricultural and horticultural perspectives, that will continue to define the scope of Annals in the future.
Electronic publishing has changed many technical aspects of the production of manuscripts and scientific journals within a short period of time. Preparing, submitting and handling papers are now much easier, and the published information is available more readily than ever before. Annals has taken advantage of all these positive developments, with invaluable support obtained from the publisher, Wiley. The basic principle of using peer review, as the means to ensure quality and originality of the information published has, however, not changed. It is therefore our belief that journals paying proper attention to such quality aspects will continue to be popular and readers will rely on them as sources of reliable information. Annals has a long tradition in publishing qualified papers in applied biology, and the Editors and the Association are committed to maintaining good scientific practice. In this way, the journal will continue to disseminate novel, interesting and useful results to the global readership.
